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3L.JIS- Jc CiiljiM J! iWI d (I' 7 ) ^ 
u. uu ,> osdn d d d-« ( 2 -^ <j5Li1 ' ' 



ui.u'i UjUU ow.'iii J! puii d Jte c**h i^*^ 3 . 

U us WJ UjU-Sja codfi j) *u; ^ < 2 - 7 ) .^“S 

w ji W/C JLll Ala -o' Jll* JS-Al* i> •<J* it >J* ljUa1 ' » ^ ^ 


^jLwa!5 uAjJI 

(Concrete Strength) L»jIIa 


;C ijIa 1.7 

<i ll.^-Tkj dAj>Lg_2*VI »AA JiSj . dibLg- k V I L>* ^g-jUo) ^>kll l - AL all {_^a _>*- 1 0 

, t A9 j ^Aj^jldl dA3l^)k]l 4_!l_=^ ^^3 La5L iJlxji db\g >j <jj£ui jl } SJLafr Vi'AJLafc. Lck fJadda 
A « IJdB ,^_i SjJ^IaII dAj\-g-=kVI dJ>J VI 1. 1> jj .^Liaol diblg-sJj 4;^U. *a .a dibLg-^VI 6AA 
|\ tt) ( _ 3 -oil „}l J *\\ VLjLe AjlLjuJ^kJl JLaO j >c jLab A^ba^kll Lg-ajliU ^lill Cjp- Vdld l 

« )iflJjj _l^JLaAl L J< Adit dlbl^-d 4-a^ULa < _g3 4iux_da d^liSj JLaxdall dib\ ft/% l 

, i < 'UaI v 'CLq^q Adli ^ A_iLuij>k!t 4-a jULa ^jl ^bJLuid) A^Lui^iJl dAfr llaall ^ ^aJ a xa 
»t • iboJI (_JJLa .a A l l o^L-aj ^jbduu -iA dbLg_=J L^a a^.Ijjj ^^ill <j£b»Vl 

ll * Lodi AdLjj_jd]| dlfrUaiil ^Uu^sU (^3 dd-v_j La b& j (FRJP) uilulVLl -bJLudl dll ^ul^jil 

1 *1 ..» >dll A— a jLLa 4_*oil jJ 4>-Ua&VI (Ld (J -* ■ ■ >"» dlbLfl- > V ^pa^-XJJ AiLxa ^>k]t <ji . l a -^ ^Ljj 

^^r>^\l dltal^V 

idLAdoJl U-ilfrl ^3 balA CJLxlj .Jr>.» 11 AjL-Mi^iJl A-a ^cda-U c3^ JUl 

# Jaiudail dlljl^sal 4-ajlXa \ ^ , j l fr .. I x vi x J 

. «4 ) J j) ^ j| -dLuj^dll ^jAjiLaS* JaJLdall A-a^j\jLa A2k.lj dlb jflll ^Ja a t -^a dD 

* 1'. A 1 j-w ^JaiudaJl 4_-a jLLaJ AjLjjj^kH Adliik-all dl—ajlLall JaL-lJ^V I \ A . j l aI I ^jl—uj 

L. ) i -LiAlk-a dA£!>lfr ^rUdjuil ^-Tl ddilli ,(_5_>- : kVI diL-ajLLall dldi-ao JakdaJl -dahlia fiiui -d 
, *• •* J al l S^ajlXo j LLui ^>=^1 -A da jliLo cJ^La I dLajllailj Jhxdall dajlLa 

da^jliuaJ dLtdaVlj 4-a33k all A_lLu» jpkJI dlLa^LsLa ^Lllii-ul 

llakjJall AJLm jLl\ dajllva ^1 p S jjJ^I (J^l^sdl 2-7 
;diiajLAiVl ^5*1) <uLa]| duiJ jjjljj dAfr ^gij dud ^db - J 

, ii 1-aAS, J ^Jlb^ada]! dUA-*jjVl <J^) d^ajl^l ©JsLdl A-ajjLLa ^gJfr AjLu>^)kJl dajLLa ■Aal y ’i 

'■ l ^All ^gil (J-aJl A_ud .LaJjfi dlb^Afr fdLiA ^ A_ajlld! cJ?Jl W/C. 

;dlli!Ajdl oAA .dilajuiVI J) *Ldl dxdj 

0.647a 
0.319a + W/C 

L 1 • JAI j LiK J AdbLa] jd c^dl dll A J u a Vl <JLud j daLfr l ^ill ^gJ] J-^l dd X Au=v 

JaidaSl A-a j)\do AjJ)J (3?^l 

JLaidall d ^ILa ^glfr dllfrl^ill ^1 (J=Jl Aid jdtj ^dajJ (1-7) <J^dJlj 


jjjb . \ 

I' iA ) L>^^) V Ad! VJ jAbo&i jjj£Vi (JaUl! jA CilojuuVi JJ oLj-cJI Ajjujj jASIj jl jj» ^o JLj 

► • • - » 11 A-ajLLo jdlj .^UoJsJI UojLsLa c _ 5 ~io ^1<J1 ^-^Ajj |k J> J ‘yj . Jl 

, •» jLU AjJ c ~ ' ] tAJsa-Ajjjjball^ AiLbcCsaJl A_aj}LLal! CjIa AjUi^jJl A~a ^ULa ^Jo ^Jj yj, ^ L-llL' 

, A-bLLxu-uV i A-liSk-xJi JaU-dajI A_a^Uia ^J lo LbSLc- J£LJI JoJLl.i 

'* ^ cJ-^Jl Cjr^ (^ 5 *-lol -^ax„jw<n A—ajjliLa (J^J U a jCds. £rj>A_ba ^lA2k.bj>l jl Jsball jajj 

1 ' lj ..lax^JaJl A_ajLLo (JjLJ } (jULddl ^LKJ] AjLjuiillj (Ja Jl JU.a] AjJali ^Lb-ulll CaaI j UK * 

^ ^IS jU ^b^uli ^JU-ali Jjjj ,Ja Jl ^'jlUa coU j Jl AiJLiaJl ^>AO L_i^ ) 

••jUaH (J-ij C Ha a j Au^ Ura ^i. l ! A^wLioJ-all A.J J (Jo Jl A_Ua_j SaLaJ Adi CLl^,. i^jUaJC]! A-ajliU 
- >11 A a . :v 1-1 .,.) Aa*. U a_a ^ l Aida I J-d-ij did ! j Jb7k.laua.il A_ 2 kLui-a.il jdld ^bdsa jj (4—7) Jdl i 
41 A .uIa Aj\_ua^pwJl jda A_j-oLi_ll CAULua^jJl A-lU. ^d V] 35 j? 25 cj^- 3 T" 3^ > " 

. (J L^-ii . i VI ^»Ao jA j ^}d.i <, — i)AA cJU Jl ^JLaua Aj jj d_i^ •> 



^^a^/ 2 ^aj A-pk.Jr->j».all AjSkbubdl 

AiLm ^pdl U jLLo Jo ^dzaUi! UkUaaJl jdlj ( 4 - 7 ) (J&di 

' ) jl bol J^^VI ji dn-% JuLaJsJI A-ajlLo Jo I JJa I Ji b ^)J.jS,.ll JKJI ^ jj jj 'y 

t iMv j^J J-^Ull J^aJl j^A CaA_^a J J£J| ubm J djA^j J AjioJVI Adj>oll , , . 
paneled ) ^Axull ( 3 ^ 1^11 ( 3 ^-^! Cj^ aaia^JI < 4 Da ! j .Aj^all^ ^l.*, ,H 

Ml , !»a A_i]UJI jj jy&l 1 f \£ ^>11 aAUsw ,^Jz lalij -t al £ ^>11 jU^il idjA=kj (das 

*' * )^1 1 — , A. j . na .* » S/' A_j^all j J=»i jJI -^l_>Hi <-Ju_jJai A_^jlj L-a LLSLc. jL-i^JiVI t ' 1 

.AAiiaauVl AJ^all d-iAikJ La Ulli jU^JVI (j!^ cJ^*^ AulUJl 

>)>ll j L , > -fc S/l ^lA. fkl ,>., o l ^jl A_j^)AjS-jujVI A_at_aL=w al^-A-k-aJl djL_=k.jVI 'JldLui AJfcJ j 

M < ’11 1 ) ,-lal 3-^1 A-lLau Cj-*° ( ^ - A ^ - 1 Jaii_xJb A-ajlia ^A=k_J AiLuJ^)_iJl A-lluarxll Cj^^l J *li » 

7 ) cJ^ * - J l)-*Ijj»Jj A : iila > d S /1 A_j jpxl! ^ j L , > ,. a kSf I ^jyuA Cjl h>^| 1 * 3 ojI ^j-H dl ‘ 

J 4 1* d)-a jl_^.0k.Vl JjuoJS AjL-juj jjL j J*i ).JI <UL Ml (jjf-jj Ajjliu 1^1 

AjLuj ^idl M* •»,"* 




I uu 


. Jjjj jjiJl tiLojH J AiuJI A AL x. ^ i 5^jjj jU^SiJl ^ S^jlL. Aux-» 

,l-ll y, Sf I ,^1} ^Loll 11 ^Ull (j^ .Cjlc.lyll 

^l£^>li AuuOJuaJ 4_5 a 11 c-Lail cJ^ Aj V J }LS iLwali 

f Ua L_)Lua=sJ AJuLr-M lAjjl ,1919 ^vuuj! ^ ^ 

!c5 l l^ W/C t> ^ (feu) 


feu 



Kx 

W/C 

2 


Aa ^l£al* ^^Ac. i^^P^VI (JlaJ A-JauAaj K2, fCl c L^ 


; d LLQ.au V I -2 

,,.. ^ V I A__a Jjtij 1 « J< JJ C5 _lc- L 5A_j2Lj^)^i]i dLlAj uaSn dH 1 AJj^ll AjLau _)iall A-ajlla A a3*J 

I t S) ^ J' k " 1 1 ^11 ^gjLjj^ dllS. -jljjJ L-aA CI. bbO u-j .a bLi ^jjbojljjjVl u' ‘ — L>°J 

, . Al dll^o AAaaJ CA^l j UcK j ;% 80-70 CLbL^Vl ^ WV1 cJ-^ dbL^ .(C 2 S 

§ , CAlilbLa AAud diJS UK AiU jC >iKxli J .A_ilU S jSjuo UjLla dllA (jo £c31i Aili ^jbjailSAl 

pL.n ^lUa^kil Ujlio ^J] J j^sxjiS JS\ C&A c^a! )f ^lUll ^Ld dllKdaa OaI jj f jAaulUAl 

. A 1* U31 \ J-&J 5S ^uall A-a jliall 0-0 (C 3 A) djUba/l jl A^j 

- ' U > t KU ^jLla dda-xai ^Ia^IUI aJU. cIAaMj . CjU jl! jiU« jj^Kjj ^Uxllj u* 1 .' 

dAa* AIaxjC^ 6^)Saall A-ajll-ali jj^5 ■& ^dldill AU ja SaUj (ACaUla C 3 A A-baj) 

, , » ! , Aj .L wvl l a^Ua-all SAUj j! 'db^ ? AjU^^kli UojLLo C^U-^Vl A^ajxi J^>JJ 

# 4 fc ^ 4 _jj 9 LLo AiL^^pdl l_Ami£a Laa } Lilian VI A_aU1 Ja_r^o S^Uj C5 Jl c^^jh? ‘Ajoj*all 

4|m.. . aV I A-a dlpw } AUoj11 £2^* c^d^Ll J^ll duajaVl ^ fWVl 

4 ii ) >»y3j >C5 J jV 1 fUVl ^5-9 A-jllo JaLiuJaJl A__ajUa ^J Adx->J daa ^AL-a_l31 

• • - tC.-lla-A.2i I AA3 _j JaAj (3-7) lK-a1_jj a Aja jLLoll L -jL ulK I l^xoLba L-LbaxaVl 

( 4«» ' ^ (jCill 3 v^b^ll A_a jLLoil A-k-saU 32. 5 J 42.5 j-^ J-^ A-ajlla 52.5 b_Aia-jaVI L>Uj 

.52.5 UiWaVI 



AjLui^iJi U jlia Jo dllaxoVl AfJ _j jdb (3-7) <-KM> 




S ^ Jl AJla jlibo Aj| jj CLiiajujV I A-a jpej CLjAI 3 UlS 


28 <Li-Lsuj 



A-sJIx-aII Jjjb (jS-1 ) cJ^2i 


' t g , 3-o Ajs»Jlj«--a] ^^)Jsa S^O .la* J 

<< 3v1Lj ^jl_A^^.-2»Jli JL ^.AjxJ l^>_laj A-ljla LpJUi c»jla_ji ^L-aILj 4j3^3i31 (4^.^- 1 

# ^^^cU-uulj 

S-liah. Iftlul Lxi A^i jia j } (JLua (jjjjik 4 _Lu2jj U~ qjU.1 (jyjyki { jf^ ;4_jLuj ^.rkil cJb.2 

. pl-cJL Ax-iAdl (jLo^i! (j-o < 2 olaJ 4jJaxjIl a 3 
**i ill '^^3x1] Ajl_»o3^2fcJi 3 ''® £-311 ^ <j^ 2 w £-±a1 ^JlC- (J-/5JLJ -ill . 4 

#3.11 ^a_<p 433. <^3 ^jAWi 3 133 ^ } 1^^1333 33 3 ^31 <31$ <^!>3si 3'° 

.4^3331] 

.SjfLud! 3j33l 3^> j 2 ^2) ^^ 3 $ 2 na>. ; #31! j3_u 43331.5 

ic.UL^yi 

i^jL »ll LgJ ^)Ji2l ^aJJ-jui j .lak-utfxJl 4 _ojILo ^ W ^jjjLji 4-2Jl*-3l j 43 Lu a 32 l Oli3w2U 

.<> 

: >»*M 

£» • - *ij j . S jLl-c3 3^-oj ^3u^pJl ^33 ^JoJLl- 31 3.^13 3} L " >i rv - 1 - j Ajb-c ^kjl j»2ij 31% 

•< a l *31 ciaxo-juoVi ^3^ ^2uj^jp2l j-ad ^>j2j 3K <j! ciu^. j (7-7).j (6-7) 3* 4 

( ). .\3 Ai -AijjJa 03 ^ 4J3i^3ll 3jt3 S3 jJ jl^*23 2 jL 20 VI ^.iIjjI j .(Jail 3-0 4jJ)» U r 1 

4 -V 1 1 £.3 ^3^-5 12 <Jljl 3^** *^ * • ■• 




>111 



‘ 1 ^ - L -~ JI _»=Jt e LSj sju. >. a^ub t> ^ ^ .,, 

^ai^vi -M ji\ 3iji 

„ I „„ 3^?' ^ J . -^' on -W>! Ji ^u^Vb ,a^u^ji 

''Tx J ' LSJI ^ ^ ^ ^ 

. /o 1 x oJij^ Ujii t> _>^i jM 1 >-s aju>j ii^ji 0 i ^3 0 4 

' •• -u^u Aio jj^hit iiA ^ soi^Vi e-Jj *uji s^uj ^ jti\ i3 

(") .0.65 Clllajxi 

. t . ' »..x]| ^yjlj _zj. 

11 ’ - ;UiUJ i <> ^LoJt ^LxJi o^j*^ Sj^u, axj aju„>j! a^ju-a 3 

' "'7 3 U '3 U ^ ^ jj*>j ‘^U,^J3 j3ll ^tixVI 

. ,.,U^I «J» dj-^jii rfUi c5Jjy (JjVi f uVi ^i) 5 ^JU^JI 

.,jJ_jVI r“bVI i^i Vljjli. (jlj J^la. ajbxjiJi 3 yJU_a 5 yx>Ai jui JJ J-s *.» J ^5.7) 



t i -y i j i \ SaIa^j <bcijl,LcJi ^jjui.TkTu (JjASaI Alt AaJL*J 1 4^a jlLoll > 1 

A-ibuo^pJil t, ,\ AJle- ^ jp 2 8 A—o^ULJ Jai-uiaJl A^ajiiLo A-U*i 1 Aj A ^O (_pAA£-all j # 

v'. \ i^i QA 1 ^ j^j 28 ^ ^ La jli^B AajuaJIa ^»Ia) AjtajuBI ^1 Aa!!>\a]| A le. A-a^IjiaII Aju-alj^ ^ A a* 44 " 1 ^ Cl.il > 

^1 r Lji 4 _ j^\j A_le 5 ! v le 4 - il _ jLA 5 ^kJil CIjLJlic . ^paA Ig alB j . nap blft > j ; . oAk-ull < A . lA 3 CsBAj ) (_> ' *1 

^aI^-aII j^sj ^Ha ^Je £Uaj ? ^»ja 28 -N Lajllo A^uJ&W UA u uI l ^Ia^JL^Uj ^bi *U id 

Lj ^lLxxBl LajULbl (jyLxJ A.xijJ-cJl <-0 jlLoli ClulS Ia] AAaOUI s-LCaebU Ai L uj _ pw.ll c-u-<a ^Ifui . U 

jJaII Lq jbwJll p-aAA < k_jbjuai A _ juJ ^) A ] ‘ — A 3 ^jli ^>) ^1 

cl, vI^.xjjV Meyer b§~> ^Li a_wB^a ^^-le a-a 1 aa La^Sa ^LjJii p-iwa-IB ( 1 — 7 ) cJja ^ » 

djbbJbil AaI ^jjAJ ^Ate <_£AlX £ 

' 


^ 28 Ale. JaaLtAall Aa^ULq (^)Ax-a jxC. .lie Jaxjjall Aa^ULa Aaa) (1-7) Jj-^ 


r -^ ^ w 

0.40 

0.60 

0.80 

*UU f - f 

, ~~ n .,, ., l 1 1 

28 

7 

3 

1 

28 

7 

3 

1 

28 

7 

3 

1 

i*_y j - .» 1 

i 

0.78 

0.57 

0.19 

1 

0.7 

0.4 

0.12 

1 

0.7 

0.4 

0.09 

A-«jULall a 

C 3 -^] 

Ale Aa » M | 

2 K 


SA ^_p. ^ aB CIjL^UJI ^JAaCLmAa Apuaull t= ?l il A-J A ab < 3 -$ ^_>i.'A_l^-ail c^ 0 J • 1 

'dillA Asp L^aI AaCiuul j aI i^H 

: (Lateral Stress) aI^.] j)h\ 

< b jpuoj Apf^-a ClibLgASw] ji ^^g-CajC. Alpp.] A^epp JaAjwaJl < 3 ^ AaL-o jiswjl LajIaa j >1 U 

.(6-7) All <3-3 jJaIaB lAA J i'J 
;IaLuaJl Lp $ Uu . jLuaJ Sjj ^ aSI 


I 5()X 1 5 OX 150 aLaaIa <L 3 -xA)bi pAJ*iLa! JakjJaJl A-ojtLo _)bla».l ApAJA jj£ jy^xjzl] Aj^ll 1 > - ■ 

jL_lLx 1 AppAA 1 AaLuj_pJI ApjR_o AAavJj) > Li-wAxll A^o^Ia.o (je _jaaxaB Aa-ujIaB Aa _) » ■ » fl 

L*» . A-> 11 A_xQ^lio (_ye _) aa x. i 11 Bait-iCaJl (^--q 300 ^biljlj 150 Aa^oAaS ^ il i 

* Lq 1 ^ ^SaI Jais_juis31 ^bAkl ApjAj ^lie ^aII ( 3 ^ 1 ^*-!! aa.a«J 1 ■ 1 ' * 

l pi ur^Vl AaajC- (_!*. 1 

L *^ >\ \ „\\ l ,'Oi 1 ^ \ A-iljuJ^pk,^ A il Aw \ 1 AaA^J (_)jA 1 aI Jjl -*■-?*. J) AA-lbBl C-A_jlp-lll_^ l — ibiwA^/l b^ - 

, y * i J (F cu ) <■ , 1 ».5.aB bibuj^pbl Jjt3 ? (_)1 . nr^ V 1 j pA^-eall l — (_pU 1 4 1 9 |l 

L -4 ^ILo SaLa j £_* (J-aa L-<p-iAA a_-ojIa-<J 1 ^j-illj .(F cy ) aa 1 jL_-oj!H 1 -Ljr_>JaJl a ^ ,U , j 

bpb j) l Q^l l b>AJ b AaIUII AjAb_-all ^kl AaCLui l ^AaLuj >-^ll I 

F cy = F cu ( 0.76 + 0.20 log | g -) ( V/u ^ UjliAl ) 

JaJU^Jt jULoj >-.i.jtSAl ii^Al <- a CiLliUll (8-7) J^-Aj 

^ LS^ll j ^ iSS /1 ^ jL ^ l&VI (^LiAlj JmjJoJI <— « j Il « ^ 1 



. h ! i Oloul ( Jjbji^A 2 ^, jllaj Qjj 23 !AAI (1 - 7 - 7 ) (_><■». 



‘ * Kw ^ obji^A t .'. S A ] J-,»„.. A I jlia j ^jjj 5 iiUJ | P _ 7 _ 7 J t _ K .* 


1 * 

i .» 


2 il_M< pi] iii^aJI 2^ 5 ULo pub Pc. c_i JJOJ ,ji A.u^.ilbi p j»pi ^ 

.^^28 ^-0 jULq ^1 Aaj ^ uXo ( jAx^o 

A J AA— S/l ‘LijAj blLU^Vl pj Jlu tSjb«i« J«| ^ jfcj pAU J-.UJI 11 a s 

ijA * iV«iiiSfl iJj^a A ^« aI jI Jj 3 j .( 7 - 7 ) (JSA g > jil ^ j At j t l ^. 2 i^.„l ,_f y -. .. 


. t j k i 


4-flo (J-CLJU (Jxaaoil (Ja*aj j CLiliix]l JxaaOJ jLurk v \ <0^=s».L U’ 

A_jjlS coLjJ) 4_a jUcil c jti Joi (Jjix-aj Jja^oII li) 4iV djUu^l ., I 

i^xxjJaJl A^a^ULq (JjXJ ^.ic- (Jj-oaJili (J«lstA ^cjJa^J (9-7) t - ' ^' » i 

t A-jjLj/^A^ga^j/ 30 (J^also (J-^xa ^C- 4-ojLLallj (_jJxa ci^^ 1 cJ^*-° "‘ 



Aa^ULo AjUoiJ ^glc- ^Jjlj (9 -7) 


AJLic- <j4il3u i 

L ^uLU3kJj d.v.aah } 4 JLa<j ^xll JsxxaJsi <_a jjULq ^g-Ic. ^joiLus ^)jjL-j ^jl_.u,3fc V 1 4_Joc. ^jAJLc jfi'y ) 

»\ A ijIjLa ^ylc. ^j| ^tJuesa^J (10-7) .AJLlxJf jUtjl dj-uoJU L.xS£ Aa jll ' 

t JbJk • *4ll 



(In^i^Jbi^uVl jJixl 

\ % m . ^,]l •< 4 j\t* , # \« Ajl ^JtajujV 1 ^LaJl ^Jjlj ( 1 0-7) (J^2a 


'■' nli JLp«\*n <j| ^ja * u bX 1 Aajuajllj ^JLaiil] ot a~ ^V1 Aju-ajj 

; ; .Ulall AjLuj^k £§ jaII 



; (—-) ^> Wal l 4-fjuaj t u 

^ , >«Ai^_All ^>k» I a I j-L&j .Ja xjJftl l A-ajILo (JSj jLSU g'tijjVi ^ UjuoJ diJiij l^K 

*1 A a^USaI! g ua> u u a a. J <J-aIxa A_2o <^-Lao3 <JtaJi ^ j 4j t „l iS t - } 1 y, r 

/2 

( /) . (*— i = 2.0) A -I^aLiA AjI^^IxjaI A-ajUL A-20JJ A a xASH ^)_±i2l 2 j.i.\a \ \ 

d 

' ' \& 3 (BS) ^ - jjUaJ^l el} U„ x^ IjaII L ^ a lc. Jj^a ijj^.IaJI ^uJ L5 _io 

.(ASTM)^j-Vl 


AJujuLS 4jl jJaju>l JJ 4-jjq>U a J^c. 4jl ^ la a „ ul gcjU j ^cJ^uuaJ (JaIxa (2-7) (J J ^ 


c^ 5 

k (JLqIjCA 

JJ ^'UujVi A_Uji3 

U 

i:;xi 1070 

ASTM C 42-77 

V 

1 00 

1.00 

2.00 

0 98 

0.98 

1.75 

0.96 

0.96 ' 

1.50 

0*94 

0.93 

1.25 

0 92 

0.87 

1.00 



: Tensile Strength 4-7 

' •»“» -il Ol_ii Jp*. (J2lo) b^obd £~j^JLA\ t-£..j9 ^AKM.J Y J-^U*_ll j dlbu. IxJl c jJbuJtJ 

' IbsJl u*LL . 1 lA AS^ujoj ^ajLj ^r ^ >, i.i . -j l^dauxJ } ((^bjuj^rLlI < fl ,* .r-T^ll^ 

^ J . ^ A j jJi (w-)l jL. £ - Tw j (jSr l^ O ^)-ib9 oJL i . '^ k -Id 4_xi jj\jLa b$J Li.X'fr.nj 4_*A v A \\ 

' vll ^aO_J L)j% . In’qq AjIsUlII U ^)-ujLui]i JlmjJ I 1 lA^jAaJj ^ jjLaJI JuaJl Axj^ULo (jb ba^-aC-^ 

* * ^-*i)lxo jy^Z- AJL^)JbJ dubll <_45jlLa ? jbuikYi AJuC ^b 4 d A dlbbbjbkY 

Splitting ) (^-S^ ^5-9 bx>£ (jpLJjYI AjkSi j!) jL-aJuYl ^-*2* jl_ilLl (3-Jjl» 
il 1 1 1 .(Modulus of Rupture) ^-^li <3-ijl» O-^ J , (Tension Test 

• I H ' - - o^jujLxaii jdJl 4-^c^ULa ^jl dlbr'k jY 1 dl 2 ju 1 J t LiLsw Y Ji ^ui 1 a h baS f t *i-v j YI ^)Lj42k.l i 

. _>*- u ^^ ^)jLx-a bajlba £ya 0.60 ~ Juill bajULa } (JU^sAjY I bo^ULa £y* 

; j*uu£j| jjbt-4 4-ajtS-4 1-4-7 

1 Indulus of Rupture Strength) (Flexural Strength): 

1 ^ ajLj-« aT-c-^-u Jid -ibg-^wl ^ ..A. rrva i tgib ^xAi5Llt ^jIjl-o A-^jjLsu* < — i^ab 

<* * 't ) ) jf.xM.L c 'jl. ua bl \,ll . . . ^& 1 a .ll JL . d l . fA.WM (Jl.x>.TvY Ajl J 

( I luce Points Loading) cs-^ M eliajyi ^ (^500x100x100) 

•ibL-JI t> (f tu ) _dl' jM* .(Four Points Loading) 

M u .y 


100 4 

12 


-- . jl^iVI ? jp- = M u <— 

•f“ 50 = (jxic. 2 \' = y <r- 

~ j jj L <akI I ^ 3° = I < — 


' A-^jjILo j JbaiLkJaJl A— o^LLo (3 "^ J Jabd^ji t^lbA £j\ J=Oh3b^ 

, ., ’> ^daj>j b<*£ f (^j-tfaSbxLo JjLx-cJ 3^^ 4^o ^lXa -bi-dall A^a^l <La 

(11-7) 


1 1 , i •> -Li X-jlJo 4_>Q^ULa dll j A-wlua^a]| Ajb-uu^iJl (JbcC-l ^ 3 4 , ,< ^\ \ A \ \ 1 A \\ ^ 

1 * 'I m >^-ll boi JaidaJl A^jiCLg ^ya 0.16 4 0.07 Cj±i c-b^bYl "bajULo i 

^ * II A )L-ia.^ikJ| bbaoi ^^9 U a l bo b]to ^ ^aJ 20 Cy* cJ^l) A,qj*,.dxll bo^jliuaJl 

’ ^ j puusy '\\ ^ I Jj-£L]| .0.20 4 0.16 C*H bblj jl>449 

.* A_JbJl AJjlb-dl ^ya c-L lrv j Y I bojtbi LyjbaOt. ^^5-b. A_ijL^^j A II 


«» -6V77 


1 - ' UT“^ (jl b_ L_i^. , jbdikYI b-rk/1,,1 ^gJc. cJ-La^jJl bll^la j 

^ ! ■' , % 1 0 4 I 2 (j^-J <2 j'bbu ^^obj^Jl 3>a ^.bdl (3 aall 3^3 ^>j£i 

^S, j\\ ^ya (Jdaai <ad=dl bojlba c3^S j^ibbl ^VS^I (jl bcx£ .(12-7) 


(Jb-^jLiy I Ju2l A-O 


I A-x> jbLo| | 


■(Splitting Tensile Strength) aA 4^»jt£a 2-4-7 

I lr. Ui.^. J„-' Sjio. j ci^j L Ijj cji (14-7) <_£4? j* 

L s - J Z ^Ua J aAI I (Ji-i-ui CjljL^l aJjj 3 4-iU ,<_ fr ?-_j'-4t 

•4 Ajjlju-al! 3 -0 l^jl 

w> jy 2 

■ / -[ — 11 = l AJatt 

r/,Dr(D-r) 

.U D j L j jLu-iVl ^ (jc. aLajII r 


;AbU-aIl 4 > Ail jhj^\ k «»Am« A-k^ jldl A^l dibl^j v-jUo. <j^J 



JL^Vl Ajjo jblk! ^ LJ J a 3 j^V <^^*11 (14-7) 

jU (P) cU^i (f— 30 15 Ai3U-> Ajtj^l C-l^zjL bLa 

;4jdU-oll (3-0 (f ts ) jL^allVl ^ j (P u) ^ 3"^ cljj^ 

, 2 /^ , 2 Pu (KN) 

11 ttLD ttx 300 x 150 ' 


- N I mrrt 2 


t.i^u (Plywood) glSLVl 4 -LLkI) (j^a A^Jj-*i J-*-2aj Ai'^=*^V^ jW^ -^J 

! ibl^.) a -w \*\ \ AiL-Li^pdl fA t _ 5 -duiLj jAjl^LuoiV^ L&* f"°3 <~»25 

CLLax£Lo 1I ^b-fv.lAjjl (j-^-oj AJi t Aj|jJsxujV^ (J^dj ls^ A_^txJl .!-»*. *-;dl 

>*x-*JLLo c ,. ; l J-iSjJ CS-* ^ llr^ - l ..^l £--o J b^a J u V^ A_>ajb-. 

LSI ^ kjuwJadl 4 _-ojjILo CliJllj LalS -IjJp (j LAfl jVl dik A_-ojILo (j! LjL=vjV^ c ll l n ji J , C . 

k 1) %65 3)4-J C (J t^aajyi Jui A-ojILo 3^ ka .^Lj .(15-7) (J^" 1 )C >caaL-L (Jjlx-ay 

^Lb-b/l A^jllo 3^ %H() 


600 


500 


J 

3 

i 


400 



5 6 

On.) 


7 


8 


cs^° C-brLNn <^9 £- jjj oj-oSlI 3 -®° ( 12 - 7 ) cJ^ 2 j 

»Vi 3 ^ > ajj 3 ^l-bo'V! a_xjjUL ^Ic. L^>aIL \ jAjb jjjj ^L-oVl C5 i (Jjpa^ill Jjix-o 3 ) LaS 

j^l\ jjL-o cJa^sII Jdjt-a j>Ij LoIS aj! 3u.^ } ( 1 3-7) 3 ^q 




T 


7 i :<t>£ r 


J £T_lLaj]l £E-UjJ (j-LJ Jaul jlll CLlbl^aJ (16-7) 



-V 


A- 



aJuiC. c_j_l_ 
A ^4 ^ta^a Cl 


'-»J 


CjjL-a jll Aie ^uAt^J luljlll A& 4^iUl! JL-^VI £j>£ 

Jajljill djblg...>) (j-a ^jUI! <jc- AjJjUll (17-7) c&A 

AjbujjiJI J ^eJjbl 4JXJ aJ jIj (J^ai aL$jw) ^ y^aS i A^ajlLi J 

LaK Ail ^Lu^kAI ■b.-xCaJl A-a jUb .bl>3]l A-ajlla . J^| ^ 

.(187 )( J^ A * .J-^l j J=ul^jli AojULq (jfcj asx JJ -la*-nbU 


80 



20 r ,— , , , 

12 14 16 18 20 22 

(2f^/f^) JaiuAaJl -LojliLd 

' • jb=J ^Sl (JbaAjVl A»S -LsjUUj pUrsJV' AajHa j Jai^Jal! AajlXa (jJJ Aj!>UJI (15-7) <J^> 

Aa t-i >CaJ | AilaLa 

I ^aL^uJ) uaiwflj 4 JLuj jitdl Jbjt ji 11 <La jl2u 5-7 

11 ♦muI between Concrete and Reinforcement Steel: 

' • 9 •'■' A^Call A^&. {ug k i-jL-tfa Abb-dl AjLujjixJl Aii jpi 

* * ,«bl p b^c -Vl AJl^ LS-^J .* ACaJl (JbaaJ {jj& ji frljLtajy 1 ^jj& All. Alill Sji j y ^all 
J -I * »I1 CjbL^wl (j-Jjla (j-O AiLua jiJl CJ J] ^j-4 (JjLLU AbJl <jli ? f . \ W i N 1 

• ,• *Ll-vjY! cU. aIj IaIj ,L$j Qj&i (ji s-^j Cjbl^yi oaaj .(Bond Stress) 

!• ) ^Ax^dl t3-i A^xJ^J CLjjA^. tjc. gcJU jU$_ii bsAau ? A-<ui C5 _w^V Obl^Vl dAA (Jjuoj 

1 "'' - '* c^jh^ (16-7) .£U-^Vi Jj-^ aJIzJi k^Llj ^ £ jjAJi ^ 2 uj j .(of Steel 

f , * *1 yl 1 * * 11 1 I 3 ). „r t J ^ ^-S 1 6 (j-C” d ^>Ja3 (JSjV j)5Laj bLast-a^j . -Lxjl^!i31 

kjl I b A_c. ji] ^ T . l kAiJl JLioj 28 Ale . ^ ^Jjjall Aj^j!^ J^O CJ r ^ C ’ ^ 1 t -~* 1 1 L I. 

1 • II ^lA^lbajb Jaj| jpll A-ajli-a L-iboa. . ^c-LuJl ( _jjjb5 ^LuA-l AAjI^Lo 

* aJIUI 

T 

■i - — — 

/tihl u 

. (J^x T 

^cXuJl ^1*3 d> j 

jjjfl-ldl J _ykll Id j 

| ♦ ' • il » VA vubl ^ .Jcxjl jj] 1 b^lla Aai ^ J>J> (Jbi (17-7) 

.(Jbaijl A JJjui 


1400 



t Aju<all 4ujaij (20-7) cJ^ 1 - 0 


( 2 ^*/u) *>»ll 4 -* a Cy* aJI^S pU^bU iajl j&\ a- 4 (3-7) cJj^ 


40 

30 

25 

20 

2 ^°/u -3a.»,.A^i]l 

2.7 

2.2 

2.0 

1.7 


3.4 

2.8 

2.5 

2.1 

dll £. ~yX * ^r.jli.A’. 1 


< i-.\aju < 1 'aJ 


4 pLljuaV (L d ) Jsulj-Sll J ij-la 4-^1^-^ 1 

pi k ail Ala-Jj J J^=» jil lW .kil Jjtfl ^Sa 4^oI3 *lda&SM ^ jW# «* 

.*u%jy| 

;AJjL^a]| P>-q (fbu) A^ajlLi c_jUji^o ^ 5 ^-sxaI! Aj^AI y ) 


f. = 0.3 —N/mni 

V cc 


oc c = 1 .5 jlAuil (_^aiuk 
;AJjU-cJI <>a pLlujbU Jflul Jjli J^la C .- U^ j j 


OC ./? .<T ( -~^— 


Ld = 


QC .9 


4 f bli 


.O 


pJjuAI — (J> ^ — 

.( 1 .00 <jJj 0.50 l> cjLA?) 6 ^* cs-^- t-W" 00 

p ^gic. <—iaj_b cUU-4 < — 

t 0.45 =: <dil* jUll djlj pUjjjVl AJla. ^j) p-jjudl ^^Ac- <— ^jA 3 c>l^ cr < — 

Jy 3 jJ ^^illj A>. ; >'-,U Adhjat-ojl pb^hU C_JLUjl]l iJ Jo -Lu*-da]l ^ 0.75 

300 CP" W^A-ii ^^fv-sixAl AjLuj^kil tiLujJ 

^ y*>y* [3 i oc jpLu-oVl <_£ CLjVI~= 2] ] .00 “ cr A — 


50 





<6 4 . ■ . ,- 

12 *4 16 _ 18 20 22 

(2f^/f4 k ^) A^O, jULcA 

AjU-jaJI j ^oLdll c-iL-a U£* JLul Jill J -Ui-dAl jllo Ai^Ull (18-7) J^> 

U f U 4 (jji-Lai P^JI Ja >cgr ^ jUkjl pU^Vl J£J> CS I& ^Lo jllall cdis Uiijlij 

1 I j /) <_5-lc. Cljlcv jlil! A^a ^I a. 0 p^juaaJJ t-^lj-i. 

' ■'"... Jj (Jj-i A_^2w Aj-jaiLa (jj.%5 J c > ) y) 

• A li C- LjTfc 0 j L u fl 3 H 4 -i L . ^a J>A Jrjjl^ill "UajlLa ^ A^ g^ll jj»Jl 

* ■' . ^ 4-^J^a ^ cJl% Im pLujVl JjOw AiLuujiJl duaj 3 p J i >■ ^1 1 Axo£ 

- 4_^5^LLcs ^cjJa^j ( 3 - 7 ) .( 20 - 7 ) (J^ 2 o 



( <0.25 t ^ j) 

feu 


' 8 qxy 

K fa, 


V. f cu 


1 = 


...(4-7) 
0.0 


j 2 :ai~*'sa]! CLtbl ^ ' v V ^ < 43 j ,( 24 - 7 ) (J 5 , x i £cda J.O bib jb^j^f i ^iadaj 

C5^) t..£-^ U^i! AjLuj jixil < _ s lc. £3 i ji I (_£3j4«Jl I 4i J3_.aj t 

. U-^.^ 4_ajliu fjAc. <_i__>*j]| jj:.ijg-cJl ,j5bj li* (j^J) jUgj'VI 



(^bxji. jx^ic. <^lc. 3 jj jbl bibl^^VI ( 21 - 7 ) 



dibl^^u J_^ 3 Jib ( 22 - 7 ) JS 2 ; 
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■ " (J-J 3 Cjjj jllj 4 .JjjV' (j-o £bxxiS t— b i ajn ^Ai^-a .11 ^jSj jji b=. ja^-all ^jaj 

■ »’ 3 --MA 1 4 — jl*- ^16 jULkl v 42 i (^ic. diSUll <^21 0 -»J . 3 jdiU. 

1 jAoi M-“» A .Pull-Out-test jLui) Jib 5-UJj<ai 4_4jUu2l du-bl bjljUlkl 

: y*e- x*qj ^ 1 8 jl 16 a j4=& £*“■ 3 s j* A <-i~=JI Jj5 jjj ( (_»5^ ji) <ijU 0 ji 

}llj( Aubl! J-o4* (J44 4_321 xJI 3 '- > - . ‘ .- , ‘j <j!jJ=xxuVI j-o 4c. jil ^tJjujII Axis dll L-Oxxall (jxi ^ 

' >"0 <3Ai c^l -MA< -%?-,W £jill 4-«jlL> (jc. j^jj U^iu 452U3I ^jjj ^13 ( s lj p ) 

(l‘bu) A — ajULeJl ix_jlxja„ 2 x j 5 - 'J j 4 J . . . ball dll q x.gal jJI l ^alc- (jxaij 4 


/•ft 


Tu 

rm~L 


; AalUil AjjUt-oli 


^luJI Jjia Lj £ 3 ^ (J*^ Tu 


.’(Fracture Mechanics) g. wviH 5.7 


' ' J^-^S 3-^-3 V Lsr J^La £-JLa <-l$A L 5 _Ic. w la> lo , .J 

; * M (2 1—7) . fjM . ™ J_ Jai-xJaJi 4_xi jllo/ .> .ui ]1 A-^ajHo AaxaJ j 

fen 8 

^ 1 ( --7) CJ5—J .^gjL-o^k ^ Y ? X ^ (j-saill dibl^jj 

*• ^b ^jaa (23-7) U o^j C.UUJVI ^ dibl^^U S^b 

-frill, ft I, 0 ,Ja L? 2L o clLo AjLuj vaJ il_L 2 _j^U 


' 2 f - u 16 fw 0 0 


feu? ftu J JuSill t,^.J^^iL<a 4-jbu^A. \ 'jl iN \ 

(1-7) 


■ -^.y^ o *'^ ' ^ C5~^ c ' ^^2 j A i§ -> ^ ^_jc- S ^bc. f ( q l 8, i i-v 

f 7 ' /2 + fy)f + f>f* -Ky 2 =00 . .. ‘ (2-7) ~ 

. •' .nlda.yi f-44xJl dxdy ^L^VI cjL^S ^ q xy t f y 4 f x d ij> . 

. .4 Jjvi^u ji L_ 1 ^J djbl^yt S jJb jli jLjgj) 2 jd=xj ^_S 1 4 _)i J ^_4 jLdi 

. jb$i^U 


1 »' ck-*=*j3 f y — 0.0 

( ' 0.25^^^) ....(3-7) 

/l // 7 


<A? (2-7)j (1-7) u^IjU-cJI jil'jcU 

(4-7)j (3-7) u^^Udb 


f /, 

‘ /, , 


L 


\ 


f„ J 


+ 



2 


= 0.0 


c - 5 ^ iV > -£l = 0.50 % 22 Jaa-uiaJl <Lo jULo <^3 OjLjJ^i (Jj^a3 j _ ^.ijl 

fl 

j (25-f 


. 




^ ^uai d.vu jjjb (26-7) <J£-4 
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fx 


jU^JiU Jillj (24-7) <-£4, 

\hk-J . aJI 4_a jLSLo ^jlc ^ jj)% h* < ^>S t 4jl^ jjjIj 2-6-7 

Min \lnl Compression Strength): 

I ,‘, , ii ( ; | t i -^.j Lijji " A_a jULa u-lc. (jjLIiJl l->» »;■».. II jjjLj 4_*jIju> I V6 < ij 

1,' . .11 Aj.u/i jjl diVL*ijV'j . 1 3 < f2 < f| t fa ,<2 , t'l L - J ' J '-4->V' 

II iy+ f jxfcB Ja*.i S-»_jUL* jl (jJ) u jjtkl J |»^ I >>) <-)*•> -^J f j< f 2 < f lT* 






jiii 


;Jai^l (J hs. fjjjXA Jui J>kj jAj 3 - 6-7 

(Biaxial Compression Tension Strength): 

- il ol - . 7k . 0 V 1 ^jy -9 Ad djhLg^J ^>11 -laA -d all dll i C-jjbkJ 4jLuj^)ikJl Sk 

’ > ) CJ-^^ -iaAjviaJl (JLxljij JaAdaJl <L>aj\JL 3 jj| <dljx.,) V I ddul <JlrJl <iUj c _ 5 - 3 j 

* liillj . A ixJl j\.- £„. . 7 k l oJLjJ; (JlxijVlj -laidaM <LojlLo ^ A)J>Jj )L5 ^a jC, di 

* ' . u ^ -lai-dxii > j cJ-A> dnr% . j (28-7)j (27-7) ^ ^ Cy* ^ _jda ^ l^ix-AlLa 4 jljLuJI 

' U-^J? .(f 0 ) Ad ^\ ■■■ £ ■ > j ^aAc. AJLo*. ^-2 JadAaJi A^a l\l I3 

1 0x80 CS^J 10x300 c>° jU^iVI -laidail Jlxijl 

^^dlxJI c_jIj 1I ^ <j jUj ^juaiA jU^JVI (j-adj Lcuaj 



J^VtxlO 5 

(d) ( 3->* » >» ) 

f to — * 1 -1 1 dudll 4_^jlLo 


(JbciuVI ^ .lr>.» t.Aill A-o^lia ( _ 5 -l C. (J Aa ^mJl AlaJI ^plj ( 27 - 7 ) (J^> 


